As well as dramatically increasing the number of users of collections information, the internet revolution also increases the demand for accessible ways into information, tools to make it meaningful, and opportunities to interact with and manipulate it. 8 In Renaissance in the Regions the UK Museums, Libraries and Archives Council articulates an explicit vision for museums and other cultural heritage institutions that depicts the Web as an integral part of the ways in which institutions interact with their audiences to encourage, facilitate and support learning:
Museums are being reinvented as physical and virtual spaces in which people engage and learn, interacting with objects and discovering their stories. Interweaving the real and the virtual creates a powerful brand, enabling museums to occupy centre stage in cultural cyberspace. 9 The history of museum Web site design is a story of increasingly sophisticated multimedia content, starting with digitisation of catalogues and progressing via static images of objects, through animations, video, audio and virtual reality simulations. 10 But not everyone is comfortable with the way in which new media are being used 11, 12 and even the UK government's cross-sectoral 'e-strategy' that promotes the use of e-learning by public-service providers stresses 'the need to ensure wider use of existing resources across the sectors and get better value from our earlier investment. We want to develop more innovative e-learning resources and services.' 13 This paper reflects on the trend towards more sophisticated multimedia by asking whether it is the same thing as innovative e-learning resources and services and looks at ways in which this question might be answered, with reference to analytical frameworks drawn from current educational theories.
Analytical Frameworks
Global recognition of the social and economic significance of an educated citizenry is reflected in national and supra-national statements such as the recent EU 'Dynamic Action Plan for the EU coordination of digitisation of cultural and scientific content' which identifies education as a priority, and aims to enable digital access by all citizens to the national, regional and local cultural heritage of Europe. 14 The growing sense of the importance of learning about cultural heritage is accompanied inevitably by increased accountability on the part of the institutions charged with providing this service. In formal education and training contexts the concept of 'learning outcomes' is useful here. Learning outcomes or learning 'objectives' are statements of what the learner should be able to achieve as the result of some learning activity. Learning outcomes are useful because they create a benchmark against which teachers, learners and administrators can assess the extent to which the learner, the teacher and the learning activity have been successful. The essence of a well-formulated learning outcome is that it should be specific, objective and measurable. 15, 16 That is to say, it should define unambiguously what the learner should be able to do in terms that make it feasible for themselves and others reliably to measure performance. For example, 'at the end of this paragraph you, the reader, should be able to explain what learning outcomes are in terms of their distinguishing characteristics, purpose and context' is a learning outcome that could be applied to the activity of reading this paragraph.
But it has been argued that the application of learning outcomes is not straightforward in the museum context where the audience is extremely diverse in terms of age, interests, knowledge, skills and motivations and less likely to follow a linear path than formal programmes of study. In this context it is suggested that less dirigiste learning outcomes are more appropriate. 17 Thus while the importance of learning outcomes as the basis for impact metrics is recognised in the Inspiring Learning for All framework published by the UK Museums, Libraries and Archives Council, 18 the resulting set of 'generic learning outcomes' (GLOs) is expressed in very generalised, non-specific and subjective terms that are, in many cases, not amenable to direct or objective measurement: 'people enjoy themselves … are enriched … inspired … become more self confident'. And, while the guidelines also stress that learners should 'develop their knowledge and understanding [and] develop skills as a result of using museums …' they offer little guidance on what effective learning opportunities should be like beyond that they should 'reflect a range of learning styles' and 'appeal to a range of learning needs'. So, while GLOs may be applied to gauge whether a service as a whole has had some beneficial impact, to assess the nature and extent of the learning achieved we need to define specific, measurable learning outcomes.
Although not all museum Web sites explicitly articulate their intended learning outcomes, nevertheless, the content and experiences offered in any learning environment will inevitably facilitate some kinds of learning experiences and inhibit others. Analysis of content, therefore, can reveal the implicit learning experiences afforded by different material. 19 Some educational theory can help us here. The taxonomy of educational objectives developed by Bloom et al. 20 distinguishes between three kinds of learning 'domain'. The 'cognitive' and 'psychomotor' domains relate, respectively, to what people learn intellectually and physically and the 'affective' domain relates to how they feel and what they believe. These distinctions are useful because they help us to isolate the kinds of experiences in which we are most interested. Achievements in the affective domain are covered quite well by GLOs. Psychomotor skills such as knapping flints, weaving withy baskets, or shooting a bow and arrow are difficult to experience within the capabilities of current Web interfaces. That leaves us with the cognitive domain concerned with information and knowledge creation, acquisition and transmission.
Within the cognitive domain, Bloom et al. suggest that there is a hierarchy of educational objectives starting with simple recall of information and progressing to skills of analysis, synthesis and evaluation. Educational achievement may be measured against such a hierarchy. So, for example, a simple multiple-choice question, requiring the learner to recognise the correct answer, tests a very low level of learning. An essay question asking for a well-argued review of evidence for and against a particular proposition tests a higher order cognitive skill than mere recall-higher because it subsumes the former and then builds on it. An activity requiring the design of an experiment, formulation of a hypothesis, composition of a piece of music or some other act of original creation similarly represents a higher order of cognition. This hierarchy is useful for distinguishing between different kinds of learning but it focuses more on different levels of achievement than on the learning activities themselves.
In her book Rethinking University Teaching, Diana Laurillard proposes a conceptual framework for describing different kinds of learning activities that covers essentially the same range as Bloom's taxonomy, from simple recall to synthesis and evaluation, but emphasises the learning experience rather than the method of assessing the learning outcome. 21 This is particularly important in the context of informal learning where explicit, measurable learning-outcome statements may be absent. Moreover, Laurillard takes the taxonomy further, mapping different kinds of learning activities onto different media, methods and technologies, as shown in Table 1 .
Rethinking University Teaching is 'the most cited and influential work on higher education teaching strategies'. 22 Although the book was written for higher education, the aspects of learning that Laurillard describes are recognisable as applicable in a broad range of contexts, including informal learning. Laurillard's taxonomy has previously been used to analyse online teaching. 23 We suggest that it may be similarly applied to the analysis of cultural heritage Web sites to assess their learning effectiveness. To understand how, we need to consider Laurillard's model in more detail.
Laurillard 24 disaggregates learning into five different kinds of experience:
• Attending or apprehending a lesson as a largely passive recipient of information.
• Investigating or exploring some bounded resource in a more active way where decisions about what to attend to, in what sequence and for how long are managed by the learner.
• Discussing and debating ideas with others.
• Experimenting with and practising skills.
• Articulating and expressing ideas through the synthesis of some new product. She suggests that these five different kinds of learning experiences are best supported by different kinds of media which she characterises as Narrative, Interactive, Communicative, Adaptive, and Productive, respectively.
Narrative media are essentially linear, highly structured and non-interactive. They are a vehicle for transmission of information and ideas but not, on their own, appropriate for supporting the iterative dialogue that is central to knowledge construction. Videos, animations, exhibition information panels and storylines are examples of narrative media employed by museums. Notice that, contrary to conventional thinking in the museums world, 25 Laurillard makes no distinction between exhibitions and other linear media such as film and performance.
Interactive media offer resources for learners to explore in a non-linear way. Users can decide for themselves what to look at and in what order. It is important to understand, however, that in interactive media the given text, in its widest sense, remains unchanged by the user. Catalogues, databases, search engines and physical layouts of galleries, bays and shelves offer opportunities for self-directed exploration, but their contents remain unchanged by the viewer.
Communicative media are simply those that support feedback and discussion (e.g. e-mail, discussion groups, video conferencing, etc.). Laurillard argues that feedback and discussion are fundamental to knowledge construction, enabling an iterative dialogue between tutor and learner through which theories and ideas are conceived, shared and transformed into knowledge and understanding.
Adaptive media are similar to interactive forms but with the crucial addition of 'direct intrinsic feedback' on learners' actions. That is to say, actions result in consequences that are inherent to the task/system under consideration. A tennis analogy would be that serving a ball so that it clips the top of the net provides intrinsic direct feedback to the player about the need to raise their serve. Additional, extrinsic, commentary from a coach is unnecessary in such a situation. Simulations and handson exhibits that can be used to experiment with phenomena such as light, electricity, mechanics and sound are commonly used by museums.
Productive media are defined as tools that allow learners to express themselves and to demonstrate their understanding. Creative and communication tools are less commonly found in museums, libraries and archives Web sites no doubt because of the problems of ensuring appropriate quality and network security. A good example is the 'Tell Your Story' section of the Moving Here migration Web site 26 which allows visitors to publish their own stories about migration memories, illustrated with their own pictures or pictures taken from the Web site itself.
Two Case Studies
Having established the analytical framework, we can return to the issue of 'whether more sophisticated multimedia is the same thing as innovative e-learning resources and services'. Two case studies are presented in which the content of each Web site is analysed using Laurillard's framework. The first was voted best educational museum Web site and overall 'best of the web' at the Museums and the Web conference in April 2005. 27 It thus sets a benchmark for standards in museum Web design. It has been argued elsewhere that awards are one of the few clear indicators of success within the domain of museum Web sites and that award-winning sites are influential. 28 If we can accept award winners as indicators of what the field regards as best practice then we do not need to survey practice widely to identify current standards and it may even be confusing to do so because actual practice may not reflect very well what leaders in the field regard as best practice, for various reasons such as time, budget, etc. The second example chosen is a Web site developed explicitly for a schools audience, based on publicly available museum archives. This site is not an award winner. It was selected because its design was consciously informed by Laurillard's model. The two sites are so very different in terms of audience and context that the analysis that follows should not be interpreted as a comparison.
Making the Modern World
Making the Modern World Online 29 was developed by the Science Museum, London. It is a particularly interesting example because, in addition to more general audiences interested in the history of science and technology, it is aimed explicitly at students and teachers and is intended to 'show how online learning materials could be created to increase access to and interest in science and history education'. 30 The site comprises five main sections:
• Stories Timeline;
• Icons of Invention;
• Everyday Life;
• Guided Tours;
• Learning Modules.
From Figure 1 it can be seen that the site is visually exciting and engaging, even in black and white. It makes excellent use of a variety of multimedia techniques to present its content. 'Making the Modern World Online creates a dynamic and deep environment by using many of the storytelling techniques of television and film …'.
31 High production values are apparent throughout the site and overall there is a strong emphasis on storytelling, extending from the Web site strapline: 'Stories about the lives we've made' Offering visitors a choice of stories and different routes through them, the site as a whole corresponds to what Laurillard defines as 'interactive' media. That is to say, it offers opportunities for exploration and investigation within a bounded resource. At the content level we find that the Web site content is essentially 'narrative' throughout, regardless of whether it employs 'text and image, interactive maps, technical deconstructions, montage, mini-documentary, [or] dramatic reconstruction'. 32 As such, therefore, the site addresses the most basic and essential level of learning activity, that of attending and understanding what is being told, but, apart from choice of routes through the material, it does not afford opportunities for learning activities that address higher level cognitive objectives. The strong emphasis on narration and visitor engagement through high-quality interactive media is understandable in the context of a general-purpose museum Web site such as this with a diverse, transient, set of visitors. By inference, the site offers a platform for learning that may be pursued and extended later in a variety of ways and contexts that could easily address higher level cognitive objectives.
The learning modules are different from the rest of the site in that they are explicitly identified as formal learning activities and include exercises to assist visitors to engage with the material. As such they might be expected to complement the general public part of the Web site by extending the range of learning activities to include the other types defined by Laurillard. Figure 2 shows a selection of activities from these modules. Typically, they comprise some content plus an exercise of some kind. The content, like that of the rest of the site, comprises narrative media such as text supported by various multimedia components such as animations and slide shows. The associated exercises invite learners to 'explore' (i.e. read) some narrative and assess their recall via multiple-choice questions, or comprise phrase-matching or note-taking activities that require exact repetition of words used in the narrative. Although the modules do not include explicit objectives, by looking at the task assigned to the learner and applying Laurillard's definitions of different kinds of learning activities we can infer their intended learning outcomes.
For example, in the activity 'Examining the Evidence of Child Labour', learners are asked:
From the interview, what phrases could be used to justify the regulation or limitation of child labour? To answer: Write five or six short sentences in note form, or alternatively a paragraph as your answer. You must include words and phrases from the extract. Then submit. You can print out and keep your answer, so try and make it long and comprehensive enough to be a good record of your work. 33 From the requirement to 'include words and phrases from the extract' and the advice to 'make it long and comprehensive enough to be a good record of your work', it appears that the learner's role is to read (the narrative) and make such notes as will enable them to recall as verbatim as possible that narrative. In Laurillard's terms this exercise is expressed in a narrative media form that supports comprehension and recall.
The emphasis on using words and phrases from the extract is significant because it discourages learners from internalising the content, relating it to other knowledge or experiences and re-expressing it in their own terms. Synthesis of ideas is identified by Bloom as a higher level of cognitive activity that, in Laurillard's framework, equates to 'productive' learning activities. But the way the question is phrased precludes this. So, in terms of cognitive skills development, the learning modules are no different from the general public parts of the site.
Does this matter and are there any alternatives? Making the Modern World Online, as a benchmark for current best practice, raises important issues about the extent to which museum Web sites can directly support advanced learning activities themselves or whether their role is necessarily restricted to providing a platform of resources on which others can build learning activities.
The two target audience segments-informal and formal learners-create significantly different challenges. It has been argued that it is inappropriate to set specific learning outcomes for informal learners where there are no study programmes, specific target dates, or formal assessment processes. 34 However, this view confuses set learning outcomes with actual learning experiences. As we have seen, different learning environments offer different affordances in terms of learning experiences by facilitating and inhibiting certain kinds of activity. Any museum Web site that offers mediated content will therefore facilitate some and inhibit some other kinds of learning activities, regardless of whether they are recognised as such by the authors or explicitly identified in the site. The question here, then, is not whether museum Web sites should offer a range of learning activities, because they do, if only unconsciously. The real question is: how wide should that range be?
Framework Knitters
Our second example is drawn from a regional archive education initiative coordinated by an education project officer who works across the East Midlands region in the UK. The key focus of the initiative is the ongoing development of a Web site for teachers 35 to provide archive-based teaching and learning packages that support the UK National Curriculum. This work is complemented by advocacy and training events targeted at teachers and education providers, as well as ongoing consultation with the education community.
The example described here is an e-learning module aimed at secondary pupils studying Key Stage 3 History that aims to promote the use of archive collections for educational use. Learners play the roles of different characters online to develop their understanding of historical events, based on access to original archival material. The exercise is structured around conditions during the 1840s in the framework knitting industry-a key area of employment in the East Midlands that had not yet converted to the factory system-and conditions more generally relating to working and living conditions during the mid-19th century. In addition to historical knowledge and understanding, the online exercises are designed to develop skills in research and interpretation of historical sources, presentation of arguments and online collaborative working.
The module is in four sections, as illustrated in Figure 3 . In stage 1, students are assigned an historical identity, based on a real character, belonging to one of three groups: framework knitters, establishment figures or political activists. The sense of a character identity is strengthened by giving each student a character name and password which they use to log on to the site. Their task is to study a pre-selected collection of online archival material. Students use an online notepad function to collect evidence relating to their character as they progress through the exercise. At the end of the initial evidence-collection phase, students can review and change their notes and, when satisfied, generate an e-mail from within the application to send their notes to their school e-mail address.
In stage 2 students log on to an online discussion board to discuss with other members of their role group the merits and demerits of three possible courses of action, based on the evidence they have appraised. Their task is to reach a decision regarding the best course of action.
In stage 3 all three role groups are brought together in an online meeting chaired by the Commissioner (teacher). The task is to discuss ways forward that would be acceptable to all three groups, but in practice a compromise is rarely reached.
In stage 4 students revisit the archives to find out what happened post-1845, including their own characters' fate. They use the online notepad function to write an autobiographical account for the character that they have played. A teacher-led debrief explores issues relating to the availability and interpretation of historical evidence, the decision-making process and its outcome, and the practice of studying history.
This site is very different from a general public site in terms of the degree of control exercised by the teacher. Notwithstanding the different role assignments, each student is required to work though the activity in the same sequence of stages, progressing from one stage to the next in tandem. The universe of archival objects is closed, small and cannot be searched freely. It can be browsed only in a predetermined sequence because it is also designed so that the archive items become progressively more dense and problematical to accommodate different learning speeds. In order to ensure that initial viewpoints are partial and situated (as they would have been in real life), members of a role group do not have access to the archives assigned to other role groups. They can access a common set of material only when the exercise is complete and students are discovering what the actual historical outcome was and how their individual character fared.
In Laurillard's terms this learning module clearly employs narrative media (the role and character briefs and task descriptions presented online). Investigating the archive to collect evidence is an interactive learning activity in the sense that learners can select which objects to read and in which order but they cannot search outside or change the contents of their allocated archive. The next two stages entail presenting and discussing their views through the communication medium of online discussion (communicative activities). Stage 4 provides the opportunity to articulate and consolidate their learning through the writing of an autobiographical account (productive activity). The whole role-play activity constitutes an adaptive experiment in Laurillard's terms. The processes are authentic (reading newsletters and handbills, discussing with neighbours and arguing with rival role groups) and open ended, i.e. there is no predetermined or correct outcome. The fact that there is rarely a broadly acceptable outcome at all is immaterial since the real learning outcomes of the activity relate to understanding historical and historiographical issues rather than resolving a mid-19th-century dispute.
So, in summary, the Framework Knitters module employs all five different media forms defined by Laurillard and covers a broad spectrum of learning experiences from simple comprehension, through investigation, discussion, experimentation and articulation.
Discussion
In some respects the two sites reviewed above are similar. They both aim to increase interest in history education, they both employ original archival material and they both attempt to offer formal structured learning experiences. In other ways they are quite different. The target audience for Making the Modern World Online is much broader than that of the Framework Knitters module, even though teachers and students are targeted explicitly by the former as well as the latter. The content is quite different-a collection of designed objects versus a sequence of historical events. The goals differ; Making the Modern World Online is a companion Web site for the Science Museum's Making the Modern World gallery and no doubt is intended to attract visitors to the actual museum, whereas the Framework Knitters module archives are derived from a variety of different sources and the project aims to encourage a more general interest in history. Very importantly, the contexts differ; the Framework Knitters module works because the teachers can control what the learners access and do and the sequence in which they do it, and they moderate the outcomes. Understandably, Making the Modern World Online does not attempt to manage the visitor experience in this way.
The reason for presenting two such dissimilar sites is not to compare them but, by showing what the different kinds of media forms and learning activities defined by Laurillard look like in practice, to demonstrate how the framework can be used to see past the immediate media presentation to view the underlying learning design. As we have seen, despite the apparently highly interactive rich media mix deployed within Making the Modern World Online, the media forms employed in the general public part of the site are all essentially narrative and support largely passive learning at the level of simple recall of information. Within the formal learning modules the same emphasis on simple comprehension and recall is apparent. The Framework Knitters module, although visually less rich, employs a much wider range of media forms to address a broader range of cognitive learning experiences, including higher levels of analysis and synthesis.
So we can now answer the question posed at the beginning of this paper. It seems that more sophisticated multimedia are not necessarily the same thing as 'innovative e-learning resources and services'. But is it realistic to expect cultural and heritage organisations such as museums to address a broad range of cognitive learning objective levels, or should higher level objectives be left to schools to handle? In the frame knitters example described here the higher level learning activities were moderated by teachers. Organised learning activities in which the participants work synchronously through a mediated set of role-playing exercises would be difficult to manage effectively in a completely open-access public Web site. One option might be to create a separate part of the site for more formal learning activities in which the rules of engagement are different. Making the Modern World Online acknowledges this through its Learning Modules section but, as we have seen, does not take the idea of learning much beyond recall of the material as presented. An alternative approach might be to offer teachers themselves the facility to upload and share lesson plans and student project work that draws on the archival contents of the rest of the site. 36 Such activities could then be moderated by the teachers themselves, perhaps with contributions from curators if circumstances allow. 37 It would not be a very great step beyond this to make such packages available to all visitors, not just teachers. The key to success would be to devise packages that require little or no overhead in terms of curatorial time to provide feedback and moderate discussions. Self-managed learning communities are not a new idea. 38 A facility for community ownership of discussions, interactions and content editing could enable the 'learning zone' to become largely self-sustaining in terms of content and perhaps even a source of new community-contributed content for more traditional parts of a museum's Web site.
Conclusions
This paper began by asking whether more sophisticated multimedia are the same thing as innovative e-learning resources and services and suggested that this question might be answered with reference to current educational theories, in particular the concept of learning outcomes and Laurillard's framework for analysing learning experiences and media.
We have discussed how, if museums are to fulfil their educational role, they need to consider a broad range of cognitive learning experiences that extend beyond simple recall of narrative facts. Using Bloom's taxonomy of educational objectives and Laurillard's conceptual framework of learning activities and media forms we have seen how the pedagogical nature of museum Web sites can be exposed for critical appraisal. Working from the opposite direction, we can use the same principles to guide the design of a new site. In the case of Making the Modern World Online, the different types of media used-text and image, interactive maps, technical deconstructions, montage, mini-documentary, or dramatic reconstruction-encompass essentially the same media form, i.e. narrative. The learning monoculture that results from this approach considerably under-exploits the magnificent resources created by the designers. It may be, therefore, that we need to think a little less about the media types employed-video, animation, virtual reality, etc.-and a little more about the media forms-narrative, interactive, communicative, adaptive and productive-when considering the design of learning experiences for cultural and heritage Web sites.
